Effects of local anesthetics on calmodulin-dependent guanylate cyclase in the plasma membrane of Tetrahymena pyriformis.
A highly purified preparation of Tetrahymena calmodulin activated a membrane-bound guanylate cyclase by more than 40-fold. This activation of guanylate cyclase by calmodulin was inhibited completely by local anesthetics such as dibucaine, tetracaine, lidocaine and procaine at concentrations that had no appreciable effect on the activities of basal guanylate cyclase (without calmodulin) and adenylate cyclase. The inhibition by dibucaine of calmodulin-mediated activation of the enzyme activity was not reversed by calcium but was partially overcome by increasing the concentration of calmodulin. Kinetic analysis of local anesthetic-induced inhibition of activation of guanylate cyclase demonstrated a mixed type of antagonism. These results suggest the possibility that the inhibition of calmodulin-dependent guanylate cyclase resulted, in part, from interaction of the drugs with calmodulin.